Lacerta lepida inhabits the Iberian peninsula, France, N.W. Italy, and North Africa; the subspecies L. I. lepida is restricted to Europe, L. l. pater to North Africa (Boulenger, 1887; Bischoff et al., 1984) . Artificially hybridized specimens drawn from Spanish and Tunisian populations have been shown to exhibit reduced fertility, however, and it has been suggested that North African and European populations be considered separate species (Bischoff, 1982) . I was curious to know to what degree, if at all, this indication of genetic independence between European and North African populations might be confirmed through data gathered by standard systematic methods.
Electrophoretic, micro-complement fixation, and morphological analysis revealed substantial differentiation between Spanish and Moroccan populations and confirmed that European and North African populations are not conspecific. The data supporting this conclusion are presented in the following pages, along with an inferred reconstruction of the evoutionary history of Iberian and Moroccan populations.
MATERIALS AND METHODS
Electrophoresis.-Eleven individuals were collected from near Alcala de los Gazules (36°28'N, 5°44'W; 1 specimen), Benalup de Sidonia (36°20'N, 5°49'W; 5 specimens), and Facinas (36°08'N, 5°42'W; 5 specimens), Cadiz Province, Spain. Specimens collected in Tetouan Prefecture at Dar Chaoui (35°34'N, 5°44'W; 2 specimens) and Ksar es Srhir (35°51'N, 5°34'W; 1 specimen), and one specimen from the vicinity of Ouezzane (34°48'N, 5°36'W) in Kenitra Prefecture represent populations from Morocco.
Specimens were sacrificed in the field and samples of blood plasma, heart, and liver were removed, frozen, and stored in liquid nitrogen (-196°C) . In the laboratory, tissues were transferred to a freezer (-76°C) until used in electrophoresis (heart and liver) two to 12 months later, or in micro-complement fixation analysis (blood plasma) 24 months later.
Proteins were separated electrophoretically in horizontal starch gels (11.5% hydrolyzed starch, Sigma Chemical Co.) and localized by standard hwtochemical staining procedures (Selander et al., 1971; Ayala et al., 1972; Harris and Hopkinson, 1976 ; Table 1 ). Genetic interpretations of allozymic data were based on criteria developed by Selander et al. (1971) . Multiple loci within a protein system were numbered with ''1'' designating the most anodally migrating set of allelic products. Alleles of a locus were lettered, with "a" representing the most anodally migrating product. Allele frequency data (Table 2) were used directly for the computation of unbiased genetic 9istances and associated standard errors (D; Nei, 1978 Nei, , 1971 . respectively) between Lacerta populations.
Micro-complement Fixation. -Antiserum was prepared to albumin purified from plasma samples of Lacerta l. lepida by 1. R.
Maxson at the University of Illinois; micro- complement fixation (MC'F) analysis was performed according to methods described by Champion et al. (1974) . Data are reported as immunological distance (ID) units where one unit of ID is roughly equivalent to one amino acid substitution between compared albumins (Maxson and Wilson, 1974) and to between 0.55 and 0.60 million years of lineage independence.
Morphology.-Specimens included those used for electrophoresis and MC'F as well as additional material from Cadiz Province, Spain, and from throughout the range of the species in Morocco. Frontoparietal, occipital, and frontal widths, and occipital and frontal lengths ( Fig. 1) were taken to 0.1 mm with dial calipers; snout-vent length (SVL) was taken to the nearest mm with a steel ruler. In addition, numbers of femoral pores and mid-body dorsal scale rows were tabulated.
Lizards are sexually dimorphic and continuous variables were analyzed separately within and between sexes; meristic variables are used to distinguish between species within the Lacertidae and are treated without regard to the sex of the individual. The effect of having limited numbers of individuals of each size representing each sex of each population was minimized by converting each character measurement to its natural logarithm; the variance of Intransformed data estimates intrinsic variability and is unaffected by size (Lewontin, 1966; Moriarty, 1977 Linear regression analysis, in which measurement data were left untransformed, was also performed for variables demonstrating significant differences in allometric growth. For ease of presentation and interpretation, only resulting slope and intercept values are reported for these analyses (Table 4) . I selected ex = 0.05 as the level for significance of all statistical tests. All reported probabilities are those of committing a Type I error in a two-tailed test.
RESULTS

Electrophoretic Comparisons
In total, the products of 39 presumptive gene loci were resolved. Aatl, Aat2, Aconl, Acp, Adh, Aldh1, Aldh2, Ck, Est-D, Gpd, Hb, Hdp, La, Ldhl, Ldh2, Mdh, Mpi, Pgd, Pgm, and Sod 1 were monomorphic within and between Moroccan and Spanish L. lepida. Moroccan populations, however, have Table 2 summarizes the distribution of alleles at the 19 polymorphic loci.
Micro-complement Fixation
The 22 h titer was 2300 for L. l. lepida antiserum. The average slope of the antiserum was 400 and the antiserum was directed solely to serum albumin. MC'F tests using either purified albumin or whole plasma were indistinguishable.
Eight (F = 24.28, P «< 0.01) are significantly different between males and females representing this population (Table 4) .
Between Populations.-Male
L. lepida from Spain differ from male L. lepida from Morocco in SVL (F = 6.54, P < 0.05), occipital width (F = 35.43, P «< 0.01), and frontal width (F = 8.72, P < 0.01), and in the allometric growth relationship between SVL and occipital width (F = 156.98, P «< 0.01; Fig. 2 ). Female specimens sampled from these populations also differ in occipital width (F = 18.63, P «< 0.01) and in the allometric relationship between SVL and occipital width (F = 63.66, P «< 0.01). In addition, Spanish specimens have significantly higher numbers of dorsal scale rows and lower numbers of femoral pores than Moroccan specimens (Table 3) bedriagae and I. viridis; Mayer and Tiedemann, 1982) . While genetic distances computed from different, and differing numbers, of loci among representatives of different taxa may not be directly comparable (Busack, 1986) , these data do provide an indication of the range in values expected between biological species within the genus Lacerta. Allelic independence at three electrophoretic loci confirms the genetic independence of I. lepida from I. pater (Table 2 ) and the unbiased genetic distance (D) between these two populations is within the range obtained from comparisons between other biological species of the genus.
If the ancestral stock representing I. lepida-I. pater inhabited Iberia and North Africa prior to the formation of the Strait of Gibraltar (Pliocene), the physiographic change associated with the formation of the Strait may have precipitated its evolution into two species. As Atlantic waters eroded a channel to the Mediterranean during Miocene-Pliocene (Hsii, 1983) , the forming Strait may have partitioned the I. lepida-I. pater gene pool into two pools that evolved to become I. pater and I. lepida.
The electrophoretic, immunological, and morphological data coincide fairly well with this evolutionary scenario, and correlations from the albumin immunological clock place the initiation of genetic independence between these taxa at Pliocene (4-5 mybp).
